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It is generally accepted that less than 1% of the total bacterial diversity can be 
cultured in the laboratory. This complicates microbial ecological research in different 
ecosystems, like the plant-soil ecosystem. Bacteria belonging to the phyla of 
Acidobacteria and Verrucomicrobia were successfully isolated from the rhizosphere 
during the research done for this thesis. Members from both phyla had never been 
cultured before from soil samples taken in the neighborhood of plant roots. Bacterial 




From the rhizosphere of potato and/ or leek the following strains were isolated: 
four Luteolibacter spp., four Candidatus genus Rhizospheria spp. and one 
Verrucomicrobia sp. (all affiliating with Verrucomicrobia subdivision 1) and two 
Holophagae spp., both affiliating to the Acidobacteria. The taxonomy of these strains 
were determined on basis of their 16S rRNA genes and further the potential of these 
strains to interact with plants was determined, like the possibilities for growing on root 
exudates. It appeared that the Holophagae sp. strains taxonomically and phenotypically 
closely resembled each other and that Verrucomicrobia subdivision 1 strains were more 
diverse in their taxonomies and phenotypes.  
 
 
Real time PCR was applied to describe the fate of Acidobacteria and 
Verrucomicrobia subdivision 1 in plant-soil ecosystems and this technique appeared to 
be an excellent tool for this purpose. In vitro colonization assays and plant-soil 
microcosms gave insights in the ecology of Holophagae and Candidatus genus 
Rhizospheria (proposed new taxonomical group within Verrucomicrobia subdivivsion 1 
species). It was presumed that both groups would associate with different plant species. 
On the other hand, higher numbers of Luteolibacter (determined by real time PCR) were 
found in bulk soil when compared with respective rhizosphere soil layers in the plant-
soil microcosms. In the field experiment, Acidobacteria subgroups 1, 3, 4 were found to 
be present in higher numbers in bulk soil than in their respective rhizospheres. On their 
turn, Acidobacteria subgroup 6 cell numbers were higher number in the rhizosphere 
than in surrounding bulk soil. The distribution of the Holophagae was different over 
8 
rhizosphere and bulk soils and it appeared that this Acidobacteria group occupied a 
specific niche in the leek rhizosphere.  
 
 
Successful culturing of representatives of Acidobacteria and Verrucomicrobia 
subdivision 1 groups facilitated experimentation in the neighborhood of plants; studies 
that are needed to develop new ecological theories on microbial interactions in the 
plant-soil ecosystem. Ecological research of Acidobacteria and Verrucomicrobia, 
respectively Holophagae and Candidatus genus Rhizospheria, in plant-soil ecosystems 
opened new directions towards future research. This will focus on possible interactions 
with plants and other microorganisms living in association with plants. This research 
contributes to our current knowledge on the relevance of both groups in the plant soil 
ecosystem and their relevance to plant growth. 
